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(54) [Title of the Invention] A multiplexing method in 
spectrum diffusion communication 

(57) [Abstract] 

[Purpose] To eliminate the need to calculate the correlation 
of long sequence, and to realize a multiplexing method in SS 
communication with a simple constitution. 
[Constitution] A specific code string is inserted at prescribed 
time intervals in the code that is employed for diffusion 
modulation at a transmitter station. This specific code string 
is a code string with a shared value each transmitter station, 
and on the receiving side, the code synchronization is 
calculated by detecting this specific code string, and in 
addition identification of the transmitter station is carried out 
based on the pattern of this time interval. 
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[Scope of Patent Claims] 
[Claim 1] A multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes 

a modulation process for carrying out 
spectrum diffusion modulation of the 
data that serves as the target of the 
communication, with the code of the 
above-mentioned code sequence that 
includes a plurality of specific code 
strings shorter than the length of the 
code of the above-mentioned code 
strings, 

a transmission process for transmitting 
the signals after diffusion multiplexing 
that are obtained in the above-mentioned 
modulation process, 

a reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, 
a specific code string time interval 
calculation process for detecting the 
above-mentioned specific code sequence 
from the above-mentioned received 
signals, and calculating the time 
intervals of the plurality of the above- 
mentioned detected code strings, and 
a station identification process for 
identifying the station that is carrying 
out communication, based on the pattern 
of the time intervals that are calculated 
in the above-mentioned specific code 
string time interval calculation process, 
and 

wherein the above-mentioned plurality 
o f stations are emp lo ying the same 
above-mentioned specific code strings. 
[Claim 2] A multiplexing method for 
carrying out simultaneously the 


communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes 

a modulation process for carrying out 
spectrum diffusion modulation of the 
data that serves as the target of the 
communication, with the code of the 
above-mentioned code sequence that 
includes a plurality of specific code 
strings shorter than the length of the 
code of the above-mentioned code 
strings, 

a transmission process for transmitting 
the signals after diffusion multiplexing 
that are obtained in the above-mentioned 
modulation process, 

a reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, 
a specific code string time interval 
calculation process for detecting the 
above-mentioned specific code sequence 
from the above-mentioned received 
signals, and calculating the time 
intervals of the plurality of the above- 
mentioned detected code strings, and 
a station identification process for 
identifying the station that is carrying 
out communication, based on the pattern 
of the time intervals that are calculated 
in the above-mentioned specific code 
string time interval calculation process, 
and 

wherein the above-mentioned plurality 
of stations are employing the same 
above-mentioned specific code strings, 
and the above-mentioned prescribed 
time intervals differ for each station. 
[Claim 3] The multiplexing method in 
spectrum diffusion communication 
described in Claims 1 or 2, 
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being a multiplexing method in spectrum 
diffusion communication characterized 
in that detection of the above-mentioned 
specific code strings is carried out by a 
SAW filter. 

[Claim 4] A multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes 

a modulation process for carrying out 
spectrum diffusion modulation of the 
data that serves as the target of the 
communication, with the code of the 
above-mentioned code sequence that 
includes a plurality of specific code 
strings shorter than the length of the 
code of the above-mentioned code 
strings, 

a transmission process for transmitting 
the signals after diffusion multiplexing 
that are obtained in the above-mentioned 
modulation process, 

a reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, 
an intermediate frequency conversion 
process for converting the above- 
mentioned received signals into 
intermediate frequencies that differ 
depending on the transmitting station 
with a single local frequency, and 
a correlation detection process for 
detecting the correlation of the 
intermediate frequencies that differ by 
transmitting station, which are converted 
into the above-mentioned median [sic] 
frequencies, by a correlation detector 
that has a median frequency 
corresponding to the respective 
intermediate frequencies. 


[Claim 5] The multiplexing method in 
spectrum diffusion communication 
described in Claim 4, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the above-mentioned correlation 
detection is carried out by a SAW 
matched filter. 

[Claim 6] The multiplexing method in 
spectrum diffusion communication 
described in Claim 4, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the speed of the data that serves 
as the target of communication differs 
depending on the transmitting station 
that is multiplexed. 

[Claim 7] The multiplexing method in 
spectrum diffusion communication 
described in Claim 6, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the ratio between the speed of the 
data that serves as the target of 
communication and the median 
frequency of the intermediate 
frequencies that are correlation detected 
at the receiving station is the same value 
at all the transmitting stations. 
[Claim 8] The multiplexing method in 
spectrum diffusion communication 
described in Claim 7, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that that the plurality of stations 
whose spectrum diffusion code is 
multiplexed employs the same code 
sequence. 

[Claim 9] The multiplexing method in 
spectrum diffusion communication 
described in Claim 6, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the correlator employed in the 
above-mentioned correlation detection 
process is composed of a plurality of 
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SAW matched filters, and is equipped 
with SAW matched filters that have the 
same code sequence although the 
median frequency differs. 
[Claim 10] A multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes 

a modulation process for carrying out 
spectrum diffusion modulation of the 
data that serves as the target of the 
communication, with the code of the 
above-mentioned code sequence that are 
allocated to local stations, 
a transmission process for transmitting 
the signals after diffusion multiplexing 
that are obtained in the above-mentioned 
modulation process, 

a reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, 
a median frequency conversion process 
for converting the above-mentioned 
received signals obtained in the above- 
mentioned reception process into a 
plurality of median frequencies with a 
local oscillator that has a means for 
varying the frequency, 
and a correlation detection process for 
carrying out correlation detection of the 
above-mentioned plurality of 
intermediate frequency signals with a 
correlator that corresponds to the 
respective median frequencies. 
[Claim 11] The multiplexing method in 
spectrum diffusion communication 
described in Claim 10, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the correlation detection is carried 
out with a SAW matched filter. 


[Claim 12] The multiplexing method in 
spectrum diffusion communication 
described in Claim 10, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that in the intermediate frequency 
conversion process, the local frequencies 
of the local oscillator for converting to 
intermediate frequencies are changed so 
as to compensate along with the changes 
in temperature of the median frequencies 
of the latter stage SAW matched filter. 
[Claim 13] A multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes 

a modulation process for carrying out 
spectrum diffusion modulation of the 
data that serves as the target of the 
communication, with the code of the 
above-mentioned code sequence that are 
allocated to local stations, 
a transmission process for transmitting 
the signals after diffusion multiplexing 
that are obtained in the above-mentioned 
modulation process, 

a reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, 
a median frequency conversion process 
for converting the above-mentioned 
received signals obtained in the above- 
mentioned reception process into a 
plurality of median frequencies with a 
local oscillator that has a means for 
varying the frequency, 
and a correlation detection process for 
carrying out correlation detection of the 
above-mentioned plurality o f median 
frequency signals with a correlator. 
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[Claim 14] The multiplexing method in 
spectrum diffusion communication 
described in Claim 13, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the correlation detection is carried 
out with a SAW matched filter. 
[Claim 15] The multiplexing method in 
spectrum diffusion communication 
described in Claim 13, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that in the intermediate frequency 
conversion process, the local frequencies 
of the local oscillator for converting to 
intermediate frequencies are changed so 
as to compensate along with the changes 
in temperature of the median frequencies 
of the latter stage SAW matched filter. 
[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] The 
present invention relates to an SS 
multiplexing method that employs 
frequency diffusion (hereinafter, "SS"). 
[0002] 

[Prior Art] In recent years, the 
development of SS communication for 
consumer-related purposes has 
intensified. In this SS communication, 
SS multiplex communication by code 
multiplexing has been widely carried 
out. 

[0003] In this SS multiplex 
communication, when communication is 
carried out simultaneously, the following 
kind of processing is carried out so as 
not to cause interference. 
[0004] First of all, at the transmitting 
side, transmission of data is done by 
carrying out frequency diffusion in a 
frequency band that is above the 
frequency band determined based on the 
data speed and data modulation system, 
and at the receiving side, the target 
signals are separated by calculating the 


correlation with the code corresponding 
to the receiver, which takes the received 
signals as the target of reception, and 
reception is carried out. 
[0005] In such SS multiplex 
communication, a relatively long 
diffusion sequence is employed in order 
to increase the number of 
communication stations that can 
communicate simultaneously. For this, 
not only must the self- correlating 
properties be good, so that during 
reception it becomes possible to separate 
[the target signals] adequately from 
those signals that are being 
simultaneously communicated in the 
form of the target signals (in other 
words, interference signals), but also the 
cross-correlation value for the 
interference signals must be adequately 
reduced. 

[0006] However, given the fact that 
there are many cases where the 
frequency band that can be used is 
determined by laws and regulations, etc., 
it is necessary when employing a long 
diffusion sequence to lower the data 
speed, assuming that the diffusion rate 
for the data is set at a fixed value or 
above. This has the drawback that it 
results in an increase in the scale of the 
correlator that is necessary on the 
reception end in order calculate the 
correlation with this long code sequence, 
and this renders the constitution of the 
receiver more complex. 
[0007] A method for calculating and 
successively detecting a partial 
correlation of the diffusion code, so that 
conventional drawbacks like these can 
be eliminated, has been proposed. 
According to this method, once 
synchronization with the diffusion code 
is established firmly, it is next possible 
to perform data modulation for the 
diffusion sequence, and carry out 
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communication, at time intervals that are 
shorter than the diffusion sequence 
length. 
[0008] 

[Problems that the Present Invention 
Attempts to Solve] However, in the 
above-mentioned conventional method, 
the following measures must be devised 
in order to establish firmly the code 
synchronization: (1) Either a large-scale 
correlator for calculating the correlation 
of the long sequence is provided at the 
receiving side, or (2) the so-called 
sliding correlation method, wherein the 
correlated code is successively shifted 
and matched, is adopted, and more time 
is taken until synchronization is firmly 
established is calculated. According to 
(1) above, there is the problem that the 
constitution of the receiver ends up 
being large scale, and according to (2) 
above, there is the problem that the time 
until synchronization is firmly 
established becomes long. 
[0009] The present invention was 
created to solve problems like those 
described above, and its purpose is to 
provide a multiplexing method in SS 
communication whereby it is possible to 
alleviate the calculating of the 
correlation of a long sequence, and to 
adopt a simple constitution, and in 
addition to improves performance. 
Moreover, another purpose of the 
present invention is to provide a 
multiplexing method whereby it is 
possible to adopt a simple constitution, 
in the event that a SAW matched filter is 
employed as a correlator. 
[0010] 

[Means for Solving the Problems] As 
described above, in order to alleviate the 
calculation of the correlation of a long 
sequence, the present invention first of 
all comprises code in SS 
communication, such that a plurality of 


specific code strings that has fixed 
characteristics is included. These 
specific code strings have shared values 
in all stations. Based on such a 
constitution, a combination (pattern) that 
disposes the plurality of above- 
mentioned specific code strings in the 
code generally becomes a huge value. 
Then, the respective patterns that dispose 
the above-mentioned specific code 
strings in the code in this manner are 
allocated to each transmitting station. 
[0011] Each transmitting station carries 
out diffusion modulation of the 
communication data, with the code in 
which the specific code sequence is 
embedded, based on the above- 
mentioned disposal pattern that is 
allocated to itself. Then, this modulated 
signal is transmitted. 
[0012] On the other hand, at the 
receiving side, diffusion demodulation is 
done with the above-mentioned specific 
code sequence, which is allocated to the 
transmitting station of the other party 
that one wants to receive, and at this 
time first only the above-mentioned 
specific code sequence is detected. By 
comparing the emerging pattern of the 
specific code sequence obtained by this 
detection and the code employed by the 
transmitting station, which is the other 
party that one wants to receive as noted 
above, it becomes possible to detect the 
head of this code employed for diffusion 
modulation. Owing to this, recognition 
can be carried out rapidly at the 
transmitting station that is the other 
party, and in addition synchronization 
with the code that is employed for 
diffusion modulation on the receiving 
side can be firmly established rapidly. 
[0013] In other words, in order to solve 
the above-mentioned problems, the first 
invention is a multiplexing method for 
carrying out simultaneously the 


6 


communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes a modulation process 
for carrying out spectrum diffusion 
modulation of the data that serves as the 
target of the communication, with the 
code of the above-mentioned code 
sequence that includes a plurality of 
specific code strings shorter than the 
length of the code of the above- 
mentioned code strings, a transmission 
process for transmitting the signals after 
diffusion multiplexing that are obtained 
in the above-mentioned modulation 
process, a reception process for 
receiving the signals transmitted in the 
above-mentioned transmission process, 
and obtaining received signals, a specific 
code string time interval calculation 
process for detecting the above- 
mentioned specific code sequence from 
the above-mentioned received signals, 
and calculating the time intervals of the 
plurality of the above-mentioned 
detected code strings, and a station 
identification process for identifying the 
station that is carrying out 
communication, based on the pattern of 
the time intervals that are calculated in 
the above-mentioned specific code string 
time interval calculation process, and 
wherein the above-mentioned plurality 
of stations are employing the same 
above-mentioned specific code strings. 
[0014] In order to solve the above- 
mentioned problems, the second 
invention is a multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 


in that it includes a modulation process 
for carrying out spectrum diffusion 
modulation of the data that serves as the 
target of the communication, with the 
code of the above-mentioned code 
sequence that includes a plurality of 
specific code strings shorter than the 
length of the code of the above- 
mentioned code strings, a transmission 
process for transmitting the signals after 
diffusion multiplexing that are obtained 
in the above-mentioned modulation 
process, a reception process for 
receiving the signals transmitted in the 
above-mentioned transmission process, 
and obtaining received signals, a specific 
code string time interval calculation 
process for detecting the above- 
mentioned specific code sequence from 
the above-mentioned received signals, 
and calculating the time intervals of the 
plurality of the above-mentioned 
detected code strings, and a station 
identification process for identifying the 
station that is carrying out 
communication, based on the pattern of 
the time intervals that are calculated in 
the above-mentioned specific code string 
time interval calculation process, and 
wherein the above-mentioned plurality 
of stations are employing the same 
above-mentioned specific code strings, 
and the above-mentioned prescribed 
time intervals differ for each station. 
[00 1 5] The third invention is the 
multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned first and second 
inventions, being a multiplexing method 
in spectrum diffusion communication 
characterized in that detection of the 
above-mentioned specific code strings is 
carried out by a SAW filter. 
[0016] In order to solve the above- 
mentioned problems, the fourth 
invention is a multiplexing method for 
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carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes a modulation process 
for carrying out spectrum diffusion 
modulation of the data that serves as the 
target of the communication, with the 
code of the above-mentioned code 
sequence that includes a plurality of 
specific code strings shorter than the 
length of the code of the above- 
mentioned code strings, a transmission 
process for transmitting the signals after 
diffusion multiplexing that are obtained 
in the above-mentioned modulation 
process, a reception process for 
receiving the signals transmitted in the 
above-mentioned transmission process, 
and obtaining received signals, an 
intermediate frequency conversion 
process for converting the above- 
mentioned received signals into 
intermediate frequencies that differ 
depending on the transmitting station 
with a single local frequency, and a 
correlation detection process for 
detecting the correlation of the 
intermediate frequencies that differ by 
transmitting station, which are converted 
into the above-mentioned median [sic] 
frequencies, by a correlation detector 
that has a median frequency 
corresponding to the respective 
intermediate frequencies. 
[0017] In order to solve the above- 
mentioned problems, the fifth invention 
is the multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned fourth invention, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the above-mentioned correlation 


detection is carried out by a SAW 
matched filter. 

[0018] In order to solve the above- 
mentioned problems, the sixth invention 
is the multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned fourth invention, 
being a multiplexing method in spectrum 
diffusion communication characterized 
in that the speed of the data that serves 
as the target of communication differs 
depending on the transmitting station 
that is multiplexed. 

[0019] In order to solve the above- 
mentioned problems, the seventh 
invention is the multiplexing method in 
spectrum diffusion communication 
described in the above-mentioned sixth 
invention, being a multiplexing method 
in spectrum diffusion communication 
characterized in that the ratio between 
the speed of the data that serves as the 
target of communication and the median 
frequency of the intermediate 
frequencies that are correlation detected 
at the receiving station is the same value 
at all the transmitting stations. 
[0020] In order to solve the above- 
mentioned problems, the eighth 
invention is the multiplexing method in 
spectrum diffusion communication 
described in the above-mentioned 
seventh invention, being a multiplexing 
method in spectrum diffusion 
communication characterized in that the 
plurality of stations whose spectrum 
diffusion code is multiplexed employs 
the same code sequence. 
[0021] In order to solve the above- 
mentioned problems, the ninth invention 
is the multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned sixth, being a 
multiplexing method in spectrum 
diffusion communication characterized 
in that the correlator employed in the 
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above-mentioned correlation detection 
process is composed of a plurality of 
SAW matched filters, and is equipped 
with SAW matched filters that have the 
same code sequence although the 
median frequency differs. 
[0022] In order to solve the above- 
mentioned problems, the tenth invention 
is a multiplexing method for carrying out 
simultaneously the communication of a 
plurality of stations with prescribed code 
strings, in spectrum diffusion 
communication, being a multiplexing 
method in spectrum diffusion 
communication, characterized in that it 
includes a modulation process for 
carrying out spectrum diffusion 
modulation of the data that serves as the 
target of the communication, with the 
code of the above-mentioned code 
sequence that are allocated to local 
stations, a transmission process for 
transmitting the signals after diffusion 
multiplexing that are obtained in the 
above-mentioned modulation process, a 
reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, a median 
frequency conversion process for 
converting the above-mentioned 
received signals obtained in the above- 
mentioned reception process into a 
plurality of median frequencies with a 
local oscillator that has a means for 
varying the frequency, and a correlation 
detection process for carrying out 
correlation detection of the above- 
mentioned plurality of intermediate 
frequency signals with a correlator that 
corresponds to the respective median 
frequencies. 

[0023] In order to solve the above- 
mentioned problems, the eleventh 
invention is the multiplexing method in 
spectrum diffusion communication 


described in the above-mentioned tenth 
invention, being a multiplexing method 
in spectrum diffusion communication 
characterized in that the correlation 
detection is carried out with a SAW 
matched filter. 

[0024] In order to solve the above- 
mentioned problems, the twelfth 
invention is the multiplexing method in 
spectrum diffusion communication 
described in the above-mentioned tenth 
invention, being a multiplexing method 
in spectrum diffusion communication 
characterized in that in the intermediate 
frequency conversion process, the local 
frequencies of the local oscillator for 
converting to intermediate frequencies 
are changed so as to compensate along 
with the changes in temperature of the 
median frequencies of the latter stage 
SAW matched filter. 

[0025] In order to solve the above- 
mentioned problems, the thirteenth 
invention is a multiplexing method for 
carrying out simultaneously the 
communication of a plurality of stations 
with prescribed code strings, in spectrum 
diffusion communication, being a 
multiplexing method in spectrum 
diffusion communication, characterized 
in that it includes a modulation process 
for carrying out spectrum diffusion 
modulation of the data that serves as the 
target of the communication, with the 
code of the above-mentioned code 
sequence that are allocated to local 
stations, a transmission process for 
transmitting the signals after diffusion 
multiplexing that are obtained in the 
above-mentioned modulation process, a 
reception process for receiving the 
signals transmitted in the above- 
mentioned transmission process, and 
obtaining received signals, a median 
frequency conversion process for 
converting the above-mentioned 
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received signals obtained in the above- 
mentioned reception process into a 
plurality of median frequencies with a 
local oscillator that has a means for 
varying the frequency, and a correlation 
detection process for carrying out 
correlation detection of the above- 
mentioned plurality of median frequency 
signals with a correlator. 
[0026] The fourteenth invention is the 
multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned thirteenth 
invention, being a multiplexing method 
in spectrum diffusion communication 
characterized in that the correlation 
detection is carried out with a SAW 
matched filter. 

[0027] The fifteenth invention is the 
multiplexing method in spectrum 
diffusion communication described in 
the above-mentioned thirteenth 
invention, being a multiplexing method 
in spectrum diffusion communication 
characterized in that in the intermediate 
frequency conversion process, the local 
frequencies of the local oscillator for 
converting to intermediate frequencies 
are changed so as to compensate along 
with the changes in temperature of the 
median frequencies of the latter stage 
SAW matched filter. 
[0028] 

[Operation] The code employed in the 
first invention necessarily contains the 
specific code strings. Since these 
specific code strings are shorter than the 
entire code, computation for detecting 
specific code strings can be carried out 
rapidly in comparison with the 
computation for detecting the entire 
code, and in addition the constitution for 
this computation can be simplified. 
[0029] According to the second 
invention, specification of the stations 
can be done only by searching the time 


interval at which the specific code string 
is detected, so multiplex communication 
with an extremely simple constitution is 
enabled. 

[0030] According to the third invention, 
in the above-mentioned first and second 
inventions, the detection of the specific 
code string is carried out with a SAW 
matched filter, so efficient detection can 
be carried out. 

[003 1 ] According to the fourth 
invention, the median frequencies of the 
signals transmitted by each transmitting 
station differ from one another. In 
addition, the code in these transmitted 
signals is detected by a plurality of 
correlation detectors with different 
median frequencies that are provided at 
the receiving station, so it is possible to 
identify the transmitting station based on 
whether or not correlation is detected by 
which correlation detector. 
[0032] According to the fifth invention, 
in the above-mentioned fourth invention, 
the detection of the specific code string 
is carried out with a SAW matched filter, 
so efficient detection can be carried out. 
[0033] According to the sixth invention, 
the data speed differs depending on the 
transmitting station that is multiplexed. 
Therefore, separation between channels 
due to differences in data speed becomes 
easier. 

[0034] According to the seventh 
invention, the data speed is varied in 
proportion to the median frequency of 
the different intermediate frequencies of 
the receiving station, so the data speed of 
the respective channels can be easily 
detected based on the intermediate 
frequencies that are correlation detected, 
based on the differences in the 
intermediate frequencies. 
[0035] According to the eighth 
invention, the plurality of stations 
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employ the same code sequence, so the 
composition of the code is easier. 
[0036] According to the ninth invention, 
since filters where the same code 
sequence is set are included in the 
plurality of SAW matched filters, the 
correlation can be calculated in any of 
the SAW matched filters among those 
filters in which the above-mentioned 
code sequence has been set, even if 
mismatching occurs in the median 
frequency of the filter. 
[0037] According to the tenth invention, 
a received signal is converted into a 
plurality of median frequency signals. 
Then, the correlation is calculated by a 
correlator, which has intermediate 
frequencies corresponding to this 
plurality of respective intermediate 
frequency signals. Here, the intermediate 
frequencies are respectively different, so 
it is possible to constitute the correlation 
path independently for each of these. 
[0038] According to the eleventh 
invention, in the above-mentioned tenth 
invention, the detection of the specific 
code string is carried out with a SAW 
matched filter, so efficient detection can 
be carried out. 

[0039] According to the twelfth 
invention, in the above-mentioned tenth 
invention, it is necessary to vary the 
local frequencies in order to compensate 
for the change in temperature of the 
intermediate frequencies in the SAW 
matched filter, but multiplexing of 
spectrum diffusion communication can 
be provided by utilizing actively the 
functions of a variable frequency local 
oscillator for realizing this variation in 
local frequencies. 

[0040] According to the thirteenth 
invention, the transmitted signals 
become spectrum diffusion signals 
whose median frequencies differ, so 
multiplexing with little interference can 


be realized, and in addition these are 
converted into a single median 
frequency at the receiving side, so 
multiplexing of spectrum diffusion 
communication with a simple circuit 
composition can be provided. 
[0041] According to the fourteenth 
invention, in the above-mentioned 
thirteenth invention, the detection of the 
specific code string is carried out with a 
SAW matched filter, so efficient 
detection can be carried out. 
[0042] According to the fifteenth 
invention, in the above-mentioned 
thirteenth invention, it is necessary to 
vary the local frequencies in order to 
compensate for the change in 
temperature of the intermediate 
frequencies in the SAW matched filter, 
but multiplexing of spectrum diffusion 
communication can be provided by 
utilizing actively the functions of a 
variable frequency local oscillator for 
realizing this variation in local 
frequencies. 

[0043] A description is provided below 
of optimal embodiments of the present 
invention based on the figures. 
[0044] Embodiment 1 
Figure 1 is an explanatory diagram of 
the code of the code sequence in an 
optimal embodiment of the present 
invention. As shown in Figure 1, the 
code employed in the present 
embodiment has a length of 2 15 (32,768) 
chips. Then, all the respective codes 
allocated to the respective stations 
include the prescribed specific code 
strings in these. The length of these 
specific code strings is 2 5 ships, and this 
is a size that is 1/1,024 of the entire code 
length. 

[0045] In the present embodiment, the 
position at which these specific code 
strings are included in the code is set 
with 32 (chips), which is the length of a 
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specific code string, as the unit. In other 
words, the number of potential positions 
at which specific code strings can be 
inserted in the code is 1 ,024. For 
example, as shown in Figure 1, the first 
specific code string is disposed at the 
6,400 th chip, and the second specific 
code string is disposed at the 12,800 th 
chip, from the head of the code, to 
station A. Then, the third and fourth 
specific code strings are disposed at the 
22,400 th and 24,000 th [chips], 
respectively. In Figure 1, the specific 
code strings are indicated by hatching. 
[0046] As a result, the time interval 
between the first and second specific 
code strings is equivalent to 6,000 chips, 
the time interval between the second and 
third specific code strings is equivalent 
to 9,600 chips, the time interval between 
the third and fourth specific code strings 
is equivalent to 1,600 chips, and the time 
interval between the second and third 
specific code strings is equivalent to 
9,600 chips, [sic; repetition of phrase] 
[0047] On the other hand, as is similarly 
shown in Figure 1 , the first specific code 
string is disposed at the 9,600 th chip, and 
the second specific code string is 
disposed at the 14,400 th chip, from the 
head of the code, to station B. Then, the 
third specific code strings are disposed at 
the 22,400 th and 24,000 th [chips], 
respectively, [sic; this is a typo. It 
should read "The third specific code 
string is disposed at the 25,600 th 
chip,"] 

[0048] As a result, the time interval 
between the first and second specific 
code strings is equivalent to 4,800 chips, 
and the time interval between the second 
and third specific code strings is 
equivalent to 11,200 chips. 
[0049] In other words, in the present 
embodiment, a time interval pattern of 
6,400, 9,600 and 1,600 is allocated to 


station A, and a time interval pattern of 
4,800 and 11,200 is allocated to station 
B. Then, the respective stations carry out 
spectrum diffusion modulation with a 
code that includes the specific code 
strings of the allocated time intervals, 
and transmit the modulated waves 
obtained thereby. 

[0050] Next, detection of these specific 
code strings is carried out at the 
receiving side. What is characteristic in 
the present embodiment is not that 
detection of the entire code is carried 
out, but rather that detection of specific 
code strings whose length is shorter than 
the entire code was carried out. This 
detection is generally carried out by 
calculating the correlation between the 
received signal and the code sequence 
generated inside the reception device, 
but according to the present embodiment 
the correlation is calculated only for the 
short specific code strings, so the scale 
of the receiver is reduced and in addition 
a shortening of the detection time can be 
provided for. 

[0051] When these specific code strings 
are detected, a search of the detected 
interval of a specific code string is 
carried out. For example, Figure 2 shows 
a model diagram of a graph indicating 
the intensity of the correlated signals 
relative to the specific code string in the 
event that station A's signal is received. 
The time interval of the peak of the 
correlated signal becomes equal to the 
time interval of the specific code string, 
so if the time interval of the peak value 
is measured, the time interval of the 
specific code string is calculated. Then, 
the calculated time interval is compared 
with the pattern of the above-mentioned 
time interval allocated to station A, 
namely 6,400, 9,600 and 1,600 chips. In 
the case of this comparison, it goes 
without saying that it is viewed as 
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identical to the above-mentioned pattern 
of station A even if it is a pattern of 
6,400, 9,600 and 1,600. This is because 
the question of what is detected from the 
specific code string from which position 
is generally not fixed. Similarly, a 
pattern of 6,400, 9,600 and 1,600 is also 
determined to be station A. 
[0052] In this manner, when the time 
intervals of the specific code strings are 
detected, it is possible to separate each 
station by the patterns of these time 
intervals, and it is possible to perform 
multiplex transmission and separation 
and demodulation by a plurality of 
stations, by demodulating the data that is 
modulated independently in this specific 
pattern, with signals where only the 
signals that arrive in the pattern of this 
time interval are desired. In other words, 
the data to be transmitted by each 
transmitting station is included in the 
correlated output signals (correlated 
peaks) that are correlation detected by 
the patterns of the time intervals 
corresponding to the respective stations. 
For example, the phase of the carrier 
frequency comprising the correlated 
peaks are data modulated. An account 
was provided of a case where 
communication of station A was 
received, but reception and spectrum 
diffusion demodulation are carried out in 
exactly the same manner in the case of 
station B. 

[0053] In this manner, according to the 
method of the present invention, the 
correlation for the reception signal is 
adequate provided that it is calculated 
for the specific code string that is the 
signature, so it is possible to reduce the 
scale of the correlator that is employed 
in the receiver. Moreover, it is optimal 
for the compositional method and 
correlation detection method of pulse 
strings with different time intervals to be 


established for example by the method 
known as optical orthogonal code 
(hereinafter, "OOC"), which is 
employed for the multiplexing of optical 
communications. Concernign this OOC, 
there are descriptions in for example 
F.R.K. Chung, J.A. Salehi and V.K. 
Wei, "Optical Orthogonal Codes: 
Design, Analysis and Applications", 
IEEE Trans. Inform. Theory, Vol. 35, 
No. 3, May 1989, and J.A.. Salehi, 
"Code Division Multiple-Access 
Techniques in Optical Fiber Networks - 
Part I: Fundamental Principles". 
[0054] In the above-mentioned 
embodiment, the insertion positions of 
the specific code strings is fixed at the 
prescribed 1,024 places, but this makes it 
easier to judge the insertion position of 
the specific code strings, and in principle 
it is possible to determine the insertion 
position with 1 chip units. 
[0055] In addition, the prescribed code 
sequence in which the specific code 
strings are included may not only be for 
example phase modulated but also 
amplitude modulated, or may be 
subjected to this combination. That is, 
modulation in which the amplitude is set 
at zero may be applied at the parts other 
than the specific string, or to phrase it 
differently, signals that are interrupted 
may also be transmitted and received. 
[0056] Moreover, in the present 
embodiment, the correlator may have 
any constitution, but it is optimal if for 
example SAW matched filters, etc. are 
adopted. SAW matched filters can be 
realized with low insertion loss, and 
since they do not require a power source 
they can contribute to the energy 
conservation of the device. 
[0057] Embodiment 2 
In the above-mentioned first 
embodiment, patterns of time intervals 
with different time code sequences have 
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been allocated to each station, and 
identification of the stations, so to speak, 
was carried out by these time intervals. 
On the other hand, as a modification of 
the above-mentioned embodiment, the 
data speed may be modified for each 
station. That is, it is set such that the 
above-mentioned specific time strings 
are included at specific intervals in the 
code that is allocated to each station, and 
the data speed differs for each station. 
[0058] Owing to this, the time intervals 
in which the specific code strings are 
transmitted to each station, that is, the 
time intervals in which the specific code 
strings are detected, differ. Therefore, by 
examining the time intervals in which 
the specific code strings are detected, it 
is possible to carry out identification of 
the stations. This time cycle is not 
limited to integral multiples of the code 
speed, and it may for example be 1.5 
times. Although it is optimal if it is set at 
an integral multiple in terms of the ease 
of detection, there is absolutely no 
problem in principle if a value other than 
an integral multiple is calculated when 
one decides to carry out communication 
with a plurality of stations. 
[0059] Specifically, at the receiving 
device side, the correlation of the 
received signal to the specific code 
string is calculated, so first of all the 
correlated pulse string after detection is 
obtained by employing a correlator such 
as a SAW matched filter. Then, it is 
possible to calculate the detection cycle 
of the specific code string, based on the 
correlated pulse string. The clock is 
reproduced by this calculated correlated 
pulse cycle, the signals that are 
multiplexed by this clock cycle are 
separated, and reproduction of the data is 
carried out. 

[0060] In this manner, according to 
Embodiment 2, the process for 


calculating the correlation of pulses 
whose time intervals differ in the above- 
mentioned Embodiment 1 has the effects 
that it can perform extraction of the 
clock simply, and can be realized easily 
by this cycle detection. 
[0061] Embodiment 3.1 
The present inventors proposed the 
application of SAW matched filters as 
the correlator to be employed in SS 
communication. For example, there are 
the fo llo wing citations : Kazuhiko 
Yamanouchi and Yoshihiko Takeuchi, 
"Low Loss Temperature Compensation 
Type SAW Matched Filters Employing 
Unidirectional Electrodes", 40* 
Resaerch Group Materials, 1 50 th 
Committee, Elastic Wave Element 
Technology, Japan Society for the 
Promotion of Science (September 20, 
1994), Kazuhiko Yamanouchi and 
Yoshihiko Takeuchi, "Method for 
Correcting Temperature Deviations of 
Elastic Surface Wave Multlifilters", 
IEICE Technical Report 94-47 
(September 1994), and Yoshihiko 
Takeuchi, Hisakazu Taguma, Makoto 
Nara Akira Tago, "SS Demodualtor 
Using SAW Device for Wireless LAN", 
IEICE Technical Report 94-19 (June 
1994). This SAW matched filter can be 
realized with low insertion loss, and 
does not require a power source, so it 
can contribute to the energy 
conservation of the device. 
[0062] However, there is the problem 
that when correlation detection is carried 
out change of the signals that are set 
cannot be done easily. 
[0063] In Embodiment 3.1, in the event 
that there is a plurality of signals for 
which the correlation must be calculated 
present, a plurality of SAW matched 
filters with different median frequencies 
are prepared, and the local frequency of 
the SS receiver is selected, and by this 
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means frequency conversion is done to 
the median frequency of the SAW 
matched filter corresponding to the 
target code, and the correlated output 
corresponding to the target code is 
obtained. 

[0064] Figure 3 shows a partial 
configuration diagram of the plurality of 
SAW matched filters 10, 12 and 14 of 
the reception device that adopts the 
method based on the present 
embodiment. As is shown in Figure 3, 
the received signals undergo frequency 
conversion by the local oscillation 
frequency, after which they are supplied 
to the three SAW matched filters 10, 12 
and 14. Respectively different median 
frequencies have been set for the 
respective SAW matched filters 10, 12 
and 14. Moreover, the code sequences 
set for the SAW matched filters 10, 12 
and 14 are separate. 

[0065] In Embodiment 3.1, each 
transmitting signal outputs the 
transmitted signals of the respective 
different median frequencies. That is, 
different median frequencies are 
allocated to each transmitting station, 
and each transmitting station performs 
frequency diffusion modulation for the 
data that is the transmission target with 
the median frequency that is allocated to 
itself, and outputs the transmitted signals 
that are obtained. 

[0066] Then, what is characteristic in 
Embodiment 3.1 is that the receiving 
station is equipped with SAW matched 
filters 10, 12 and 14 corresponding to 
each of the above-mentioned 
transmitting stations. Transmitted signals 
whose median frequencies, which are 
transmitted from each transmitting 
station, differ from one another are 
converted into the signals of different 
frequencies by median frequency 
conversion. Then, SAW matched filters 


10, 12 and 14 for which respectively 
corresponding median frequencies have 
been set carry out correlated detection 
for the signals after median frequency 
conversion of each transmitted signal. In 
this manner, according to Embodiment 
3.1, since it is equipped with SAW 
matched filters, a multiplexing method 
can be realized easily. 
[0067] Embodiment 3.2.1 
In the above-mentioned Embodiment 
3.1, nothing was mentioned about the 
relationship between the code speed or 
data speed and the median frequency, 
but it is optimal for there to be a fixed 
ratio between the median frequency and 
the code speed. Owing to this, as noted 
in Embodiment 2 above, there are the 
effects that it becomes possible to vary 
the data speed (for the same reason as in 
Embodiment 2), and the correlation can 
be calculated easily, and in addition the 
composition of the receiver can be 
further simplified. 
[0068] Embodiment 3.2.2 
In the above-mentioned Embodiment 
3.2.1, the code sequences that are 
allocated to each transmitting station 
differ respectively in the same way as in 
the above-mentioned Embodiment 3.1, 
but it is also possible to make this the 
same code sequence. That is, a 
multiplexing method is realized simply 
due to the fact that the median 
frequencies differ. If such a composition 
is adopted, it is possible to make the 
code sequences allocated to all the 
transmitting stations all the same, so it 
has the effects that no restrictions arise 
in the number of transmitting stations. 
[0069] Embodiment 3.3 
In the above-mentioned Embodiment 
3.1, the code speed and the code 
sequences that are set for the plurality of 
SAW matched filters 10, 12 and 14 
differ respectively, but is also optimal if 
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the same ones partially are set. In this 
manner, Figure 4 shows a partial 
configuration diagram of a receiver that 
employs SAW matched filters for which 
the same code sequence has been set. 
[0070] As shown in Figure 4, SAW 
matched filters 20 and 22 for which the 
same code sequence A (corresponding to 
transmitting station A) has been set have 
been set such that their median 
frequencies are slightly misaligned. In 
addition, SAW matched filters 30 and 32 
for which the same code sequence B 
(corresponding to transmitting station B) 
has been set have also been set such that 
their median frequencies are slightly 
misaligned. Unlike the above-mentioned 
Embodiment 3.1, by providing SAW 
matched filters with different median 
frequencies for the same code sequence 
in this manner, there is the effect that the 
correlation can be calculated by several 
SAW matched filters that have the same 
code sequence, even in the event that the 
median frequencies of the SAW matched 
filters vary depending on the 
temperature. 
[0071] Embodiment 4 
In the above-mentioned Embodiment 
3.1, the realization of a multiplexing 
method with a plurality of SAW 
matched filters was proposed. In the 
above case, the median frequency 
conversion process converts the received 
signals into signals of median frequency 
by a single local frequency signal. 
[0072] However, in the event that the 
receiving device adopts a constitution 
like that described above, in general 
median frequency variation of the SAW 
matched filters due to temperature 
variation becomes a problem, as 
explained in Embodiment 3.3 above. 
[0073] Accordingly, in order to 
compensate for the misalignment of the 
median frequencies due to temperature 


variation, a method for changing the 
local oscillation frequency has been 
devised and examined by the inventors 
in Embodiment 4. The specifics are 
provided in Kazuhiko Yamanouchi, 
Japanese Unexamined Patent 
Application Bulletin No. H01 [1989]- 
1235 16, Kazuhiko Yamanouchi and 
Yoshihiko Takeuchi, "Method for 
Correcting Temperature Deviations of 
Elastic Surface Wave Multifilters 5 5 , 
IEICE Technical Report 94-47 
(September 1 994), and Yoshihiko 
Takeuchi and Kazuhiko Yamanouchi, 
"Research on Method for Correcting 
Temperature Deviations of Elastic 
Surface Wave Multifilters", 273 rd 
Acoustical Engineering Research Group 
Materials, Tohoku University 
Telecommunications Research Institute. 
Accordingly, if it is necessary to change 
the local oscillating frequency by the 
temperature for correlation detection, it 
is possible to realize this by changing the 
correlation detection to be calculated to 
the local oscillation frequency, provided 
that the local oscillation frequency is 
changed in accordance with the required 
correlation detection by utilizing actively 
the means for changing this local 
oscillation frequency, and in accordance 
with the median frequency of a 
correlator with which that correlation 
detection is possible. 
[0074] In this manner, according to 
Embodiment 4, various kinds of 
correlation detection are possible with 
only the constituents of existing 
spectrum diffusion communication 
devices, and it is possible to realize a 
variety of multiplexing methods. 
[0075] Embodiment 5 
Figure 5 is a summary diagram showing 
an optimal example that shows a 
multiplexing method in simpler 
spectrum diffusion communication by 
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converting the transmitting signals into 
spectrum diffusion signals with different 
median frequencies and transmitting 
these, and then converting these into a 
single median frequency with a variable 
local oscillator on the receiving side. 
[0076] At the transmitting side, the data 
to be transmitted is converted into 
spectrum diffusion signals by the code 
generator 40. These signals are 
converted into RF signals with different 
frequencies by a variable local oscillator 
41, which is capable of changing 
frequencies, amplified by a power amp 
and transmitted by an antenna. In 
addition, at the receiving side, the 
spectrum diffusion signals with different 
frequencies that are inputted by an 
antenna are amplified with a low noise 
amp, after which they are converted into 
a single median frequency by a variable 
local oscillator 50, which is capable of 
changing frequencies, and the 
correlation is calculated by the SAW 
matched filter 51 and correlation 
detection is obtained. 
[0077] Here, the median frequencies of 
the spectrum diffusion signals at the 
transmitting side can be chosen such that 
they differ respectively at the respective 
transmitting stations, and it is possible to 
provide for multiplexing of spectrum 
diffusion communication. Here, since 
the median frequencies differ, it has the 
advantage that there is little interference 
between each transmitting station. In 
addition, at the receiver side, the 
spectrum diffusion signals with different 
median frequencies are converted into a 
single median frequency with local 
frequencies compatible with the former 
respectively, so specific stations can be 
received selectively, and since in 
addition a single median frequency is 
employed, it has the advantage that the 
composition of the correlator (here, this 


is a SAW matched filter) can be 
simplified. In addition, since the 
temperature properties of the SAW 
matched filter are compensated for, it 
has the advantage thee it is possible to 
provide easily for multiplexing of 
spectrum diffusion communication by 
utilizing actively the fact that the 
oscillation frequency of this local 
oscillator 50 can be changed, assuming 
that the use temperature is detected and 
the oscillation frequency of this local 
oscillator 50 is varied. 
[Effects of the Invention] 
[0078] As related above, according to 
the first invention, there is the effect that 
a multiplexing method in spectrum 
diffusion communication wherein 
calculation of code synchronization is 
easy is obtained. 

[0079] According to the second 
invention, operation like pattern 
detection as in the first invention is not 
necessary, so there is the effect that a 
multiplexing method in spectrum 
diffusion communication wherein 
calculation of code synchronization can 
be done extremely easily is obtained. 
[0080] According to the third invention, 
SAW matched filters are employed for 
the correlator, so there is the effect that 
the multiplexing method can be realized 
efficiently. 

[0081] According to the fourth 
invention, there is the effect that a 
multiplexing method in spectrum 
diffusion communication wherein the 
separation between channels that employ 
different code sequences can be carried 
out more reliably is obtained. 
[0082] According to the fifth invention, 
SAW matched filters are employed for 
the correlator, so there is the effect that 
the multiplexing method can be realized 
efficiently. 
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[0083] According to the sixth invention, 
since the data speed differs, and 
moreover, there is the effect that a 
multiplexing method in spectrum 
diffusion communication wherein the 
separation between channels that employ 
different code sequences can be carried 
out more reliably is obtained. 
[0084] According to the seventh 
invention, there is the effect that a 
multiplexing method in spectrum 
diffusion communication wherein it is 
possible to know easily the transmission 
data speed from the median frequency 
for which correlation detection is 
performed is obtained. 
[0085] According to the eighth 
invention, the same code sequence is 
allocated to each transmitting station, so 
there is the effect that the multiplexing 
method can realized easily. 
[0086] According to the ninth invention, 
the same code sequence is set, and a 
plurality of SAW matched filters with 
different median frequencies are 
employed, so there is the effect that a 
multiplexing method in spectrum 
diffusion communication wherein 
communication is possible even if 
misalignment in the median frequency 
occurs can be obtained. 
[0087] According to the tenth invention, 
a received signal is converted into a 
plurality of median [sic; should be 
"intermediate"] frequency signals. 
Then, the correlation is calculated by a 
correlator that has a median frequency 
that corresponds to this plurality of 
respective intermediate frequency 
signals. Here, since the intermediate 
frequencies differ respectively, so there 
is the effect that the correlation circuits 
can be composed independently 
respectively. 

[0088] According to the eleventh 
invention, SAW matched filters are 


employed for the correlator, so there is 
the effect that the multiplexing method 
can be realized efficiently. 
[0089] According to the twelfth 
invention, in the above-mentioned tenth 
invention it is necessary to vary the local 
frequencies in order to compensate for 
temperature variations in the 
intermediate frequencies of the SAW 
matched filters, but there is the effect 
that it is possible to provide for spectrum 
diffusion communication by actively 
utilizing the functions of a variable 
frequency local oscillator that realizes 
changes in this local frequency. 
[0090] According to the thirteenth 
invention, since the transmitted signals 
become spectrum diffusion signals with 
different median frequencies it is 
possible to realize multiplexing with 
little interference, but in addition these 
are converted into a single median 
frequency, so there is the effect that it is 
possible to provide for multiplexing in 
spectrum diffusion communication with 
a simple circuit constitution. 
[0091] According to the fourteenth 
invention, in the above-mentioned 
thirteenth invention the detection of the 
specific sequence is carried out with 
SAW matched filters, so there is the 
effect that efficient detection can be 
carried out. 

[0092] According to the fifteenth 
invention, in the above-mentioned 
thirteenth invention it is necessary to 
vary the local frequencies in order to 
compensate for temperature variations in 
the intermediate frequencies of the SAW 
matched filters, but there is the effect 
that it is possible to provide for spectrum 
diffusion communication by actively 
utilizing the functions of a variable 
frequency local oscillator that realizes 
changes in this local frequency. 
[Brief Description of the Figures] 


18 


[Figure 1] An explanatory diagram of 
the code sequence employed in an 
optimal embodiment of the present 
invention. 

[Figure 2] A model diagram of a graph 
showing the changes in intensity of the 
correlated signal in the embodiments. 
[Figure 3] A partial configuration 
diagram of the plurality of SAW 
matched filters 10, 12 and 14 of the 
reception device in Embodiment 3.1. 
[Figure 4] A partial configuration 
diagram of the plurality of SAW 
matched filters 20, 22 and 24 and 30, 32 


and 34 of the reception device in 
Embodiment 3.2.1. 

[Figure 5] A schematic diagram showing 
the constitution of the transmitting side 
and the receiving side of the spectrum 
diffusion communication device in 
Embodiment 5. 
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naoo (fffi-fv?) 


zseoo 


0 


rt 4 I- 


1 

•rzmmxmt, 
nnmmmmmwmxmt. 

ttm®%.nn%m&mmm»mxm\z& ^xwm s tut 

5it*#ttn^ v)vmmm\z&vz>&mt 
nmmzm^Tm&mv>mtszmtiT\zn $ 

^£#*£{gxgt, 

lata 2 nfe#^«F#?ij(Di^miwiB*itta-r * ftjm^j 
mnxmt, 

ttRmfenmmfflmte&mmzmfc-oT^zzt* 
®mt?zx^y h)wmm®\zmz£sutn&. 
m#m3) i £fz\$2\zmm<D7>^? hjm 
mmm\z&ttz&mfcj3mz&\,>T. mf&®fe$mm<D 

tfcffi £ S AWV y ^ V y 4 )V9 IZ <fc o Tff 5 C 2: 


(2) ®m¥8-l 3 0 5 2 6 

2 

■tzmmxnt. 
^ts&sswxgt, 

JDii't'lBIJIIiaStclEiilf-S+IWWftftlEiftXgt, 

t, 

io &<stiz\t*:®®it?z>x'<!? h)vm.immz&vz>& 

[»^5] mim4\zmL<D7.^v)vmwMm\z 
tettz>£mtijmz&i>T, 

mmw mm m £ s a w v y ^ h y 4 jv ? \z «t o Tff a c 

"T -5 7. hJH£«aff{r*5lt^#fifb* 

i*. 

^■y^m^mz^x. 
20 ictDsasrtswttnx^ b)wwim®\z& 

&nz,&mKJ5mz3e>^T. 

iRtct!iosTe.nfc^^j©^*fflv>T, a«© 

mz&mxmiz&^T&zntc&WL&m'&tDmnzmts 
•rzmmxnt, 

M&mmxmzte^Tmmznfzmmi&mu s«« 
so wtes^xstc*3ViT#^nfc§««#&, ^^^^ 


3 

me«r©*iwb«*«*£. .*n*n©*j&iw[*ic 

imam 1 1 ] 1 o Huttta 

1 2] i o »cS2«©x^^ h/utaa 
®\z&Kz&m&3mz%^i:. 
tpmmmik&mjiniz&iiz, fmm&mz&m-tzrz 

v^fH7-f ;i^©*'fcE«»©i&«3£ftlc#v>tt«-r 

nm&nzm ^xmumvmmitmmzfj o &*k.J5& 

<b s « * &*-r * a -* )mmm \z t*-©* m« 
mmz&&Tz fitrnmamrm^ - 

aflzftfe. 

1 4] Bfeftg 1 3 fcE*©Xt* h^tt«a 

WM l 5 ] tt*a l 3 {cfE«©x^ hjutfta 

4"W^SElfc3E«ixetci5lt*, 
»©p-#^»a»©D-;&;i<«jft*£, ««©saw 
v » ^ h 7 a )i*<D*>'i>m&.».<DmmmMzm*ttm? 

to 0 0 1] 

[K*±©*ia*Mn jeitticttit («T, S 

[0 0 0 2] 

[f*Oft«] ifi^, SSa*©R£ffla-?©Ha#% 


(3) 4*1178-1 3 0 5 2 6 

4 

*fctTv»*. c©ssaffic*v>?i2, nn^muz 

ASS S#aa«JWK<fTfc*lTlr»*. 

[0003] coss^MffMWTtt, atticaa 
ASswaasWrton*. 

[0 0 0 4] *-f, J*&^fcft*fcA»3, 

»*»*«±©**»#*i:aa*ilttbTa«T*. 

[0005] n©«k3&, ss#«nic*wTtt, n 
m\zmm~sjMtemmMi&zi9*>-rittb\z, nmukw 
wukmtfim\<*p>nz. una. §«©», Btt&ft«a 
^ffl©rawncaa*nTv»*«^ crfctoSTwra) 

[0 0 0 6] *t>*tH*5ltffl^*tttt. fig 

s«, ^-^aafcTtfsiaw***. c©*v» 

«F*»W£©*a**S&». SfgfflT&gtftSfflKI 
&©«#©**£«£> £«a©Mift*ttltft;£ttS7* 

[0 0 0 7] C©i5ft. «*CD-r^ U y hSIMSt^ 

iisntu*. £©#85icA*i«. jstwratoisaa 

*-fi«aCLT, m«R3RW««t -DlBC^WmmT. 

50 *s«*aifc5 i -*'*»iu a«*ff5ct*<iiti-c* 

■5. 
[0 0 0 8] 

[»W**#ftUA'5t-r*»H] ±IBft3fc©# 
ftT«, «F*HH**SHf-*fc*l£»4. (1) 
©*8IW£]R«fca©a*©:fc#fcffiWS&3ffi«fcKtt 

#u<i*. (2) «M?ij#£«#rf e> L-T-^fc■r 
nttJS:6av». ±BB (1) icAntf, «fi1l©*&#t* 

40 s«iftoTi/iK (2) tc«tn«, nitit 
T©«mw«* <^oTb*v»5tv»5 ma/fop* s. 

[0 0 0 9] C©A3fta«*«HW*;fc» 

tcfcsn*: %>©■?*?>. -t©gw«, *^*w©ffiMs 
tttB©fa±Lfcs sa«fc*tt**mte#tt*««-r* 

CtT**. S^fC. *5|§li©tt<0a»B. S AWT y 
[0 0 10] 

50 ISS€:»ftTSfeJe)©^S] ±3SLfc«t5 


5 

\z, &\^m<nftW*W&^t*m.fa-tz>1t*b\z, * 

«k5fc, SSatelC^tS#-ft£*lj£LT^£. £©# 
£?3#?IJte, £T©^fc:feV>T#a©«£WbTV>5. 
£©*3fc**fciB:**» ##*K:«3!WB©±E#«8 : 

UZ. -tLT, Iiro.fc'SCf^tpKiEftJfcflWT'JfcE 

t-2>©t<&5. 

[ooii] #sim^«, sBtr«so^Tsnfc±8Ee 
©^wsfttftm-sfcatfrrs©-?**. 

[0 0 12] gffiflUTWU §«bfc^ffl#©j@Hg 

^*fflv>T*t*titwi-r*©T***», zvm. ±e# 
^^^©^saj-ffctti-r*. ^ro«atc«toT#5 

[0013] %-o>*mm$, ±$mm*m 

Vk-tzitmz, xn? h;Mt«a«ic*^T, >3r5fc©ft 

»ot, lilEft**^J©tt**©£S<k?)fiV>W£«F**?y 
*«fc«*A/«*E«F^*?H©«W*fflV»T, ate©** 

itsjf-^sx^? K/itmmflat^ 1 
wia«wnanc*v»T#6n&*t«aEP«©*^*ani 

Tiwi$nfci^wmi?s©^^->ic*^T, ae^fr 

»ttH-©WE1tt»Wll*fflV>TV»* c t twntr 

[0 0 14] ±8B«jS*«fft-r5fc© 
JC, X^ f^&ftatefC^T, Br£©flF*JWI*fli 

nT*»Js©a«*^tff5^*^*j*T?*oT, it 

E«F**W©«F*©*S J: D *V>«MDNF*WB*WftOl» 

wwi»T^«ttEff***i©frafcfljv»T, am©** 

WE3eWXSC*WT#6n«ttt**»l«:*©fll^&iii« 

-rsiHtexst, iwBa«xaic*t»Ti!i«*nfc«^ 


(4) 3 0 5 26 

6 

St, ttett£fre*^MRMftttX&£&V>TftU 

-r^^snsijxst. wEa»^«ra-©WE# 
*iwi*j§v»t*j0, WEm^©i^rawi»«=&^«fc 

[0 0 15] SgH©#8BJtt:±ESfi-:gL<«S&-©* 

[0016] mmottmi*. ±i5«i)ssr*^-r«fc© 

«©*#*fc&*5*-**. e»fc*DaT6nfc+-&« 
tak-ex** wwttfaarrsswixsi. ikteiewx 
sierra &nfctt««ii«©«*£a«r*2S«x 

gmm-fj&^£g«xs£> iWB«««^**-©n- 

•54>m^«is«»xst. «fE*^«»»fc*»sn 

fflMMffl-r^fflwtfemxst, s^tr^ts^ssti-s 

[0 0 17] *£<D*£91H:, ±EMl£4Nfc-t*«fcft 
lc±E»IB©*»W©^^* hMMtt«C»(J6M 

*fcJioTf?3££S#«fcT*X**h;i«*a«fc 

[0 0 18] J6A©*»!JIItt, IGMfifffttSfcft 
»C±E3gB3©#5693©X^ h;l4£«a<It£*3tt*#fi 

[0 0 19] m-k<D*mm\t. ±E»H&«l*-r-5fca& 
fc±EfB/s©*S!W©X^^ hJMMKMrc*tt«*S 
fc#j*te*lrJT, a«©»*ife*7*-^SMEt. s* 

40 ^ic*viT«M«ai$ns4'W«a[*©f 3 ^«»ftt© 
ttifi t ±T<Dmmm\z&\,*xm-<Dmr&zz\t>£:ft& 
k.tz>7.<>? h;n6«a«fc*it*#fi^j*T»5. 

[0 0 2 0] *A©*»Wtt, ±E«H**»-r*fc© 
fc, .tEflS-fa©*^©*^* h;i4K«a*K*»t*# 

aft*j*K*v>T, x"<* h;wfc»«HW», ^mtsn 

[0 0 2 1] JB^i©*»iHtt. ±E»8**ft-r-5Jt» 

±ejba©**w©x^^ h)iimmm\zan^ 


7 

fcf&WSAWVy^K^^kS'tClJ^aijS 

a wv v ? h 7 w ;r t t t Z X ^ ? 

WW&«a{S£fctt££*te#&-c&-5. 
[0 0 2 2] ±l2SIJaS:*ft-r-5fcfe 

ic, x^* h;Mfc«ta««c*5v>T> m^n^mum 

*'i>JS»3fc£iftxe£, *tfe«§&©*fIl}J3aS§Sfc^£> 
[0 0 2 3] m-t-<D*&W\Z. ±fBHI8£#&-r**: 

^(ctoTfT^^t&^at-rsx^^ b;i<tmmm\z 

[0 0 2 4] S§+-©*3S91tt, ±fE3ll)S£lSi*-r£*: 

mz. ±iRm-t<D*&w<DX'<i7 Y-jviammmizisttz 
zmtzmz^T, *wmmm&jLmzm%, * 
k &&-r s & * © d )v?tm&<» u-ij )vm 

18© S AWV y f H7>f JWOWflftjSo 
[0 0 2 5] KH-H©*389!«, ±ffifflljg£#i*-ri>£ 

x^* h;Pit«a«fc*5ViT, m£©flF-^?y£ 

ffi^T^JSSc^CDamSr^CfTi^a^feTaboT, 

raifc&xx^ h;pa:«3Eiw-r^*wxg<h, wse^fw 
xeK^Tfi znrz&ik&m&ofmzmm-rzmm 
ist. wsBisimxgjc^viTji^snfeffi^ssm 
u &m®***&z&®x.miz, mias^xg<c*viT 

f8tr*x^ h^is«aM(c*5it5#afb7j»Tab 

[0 0 2 6] m+ra©*5!BJ«, ±f3lg+H©*^B^© 

x^ h;ms»agic*jtt*#aft7jS(ci5ViT. *bm 

[0 0 2 7] «+5©*5gBJ«, ±teSg+H©*^BJ© 
X^£ h^J£«afI(C^tt-5^S^felC*5^T, *ffl 


(5) #IW¥8- 1 3 0 5 2 6 

8 

ffi&fkm&xmz&vz* fmmfcmz&mtzTzibm 
^ y 7j frzv^bmtiL&vmm&Mzw^ttm-t* 

[0 0 2 8] 

mubj is-©*5!WTfflVie.nTn-5^«, 

ft, iE-©tR»©fc6©#|jilt>Mf»«t>©£:-r*c:t3S*T 
[0 0 2 9] ^-©*^W{C«ttl«, «f5£*WiJjJt&tfi 

sn5^wwmsr^fi-r^©*TJB©#3t**T#5© 
a^THsg^^T^-ai^aM^ffii*:*. 

[0 0 3 0] SgH©*&BJ3fc«k:fttf, _kfE$g-2fctf$g- 
©*^!BJ{C*5^T. #t}?^]CD«llH$SAWY»/f H 

[0031] ^ia©*58Bji;«tn«, &jiHfM©2t«-r 

SSK<fcD, ^©jgMStt&fg^^i^fclftm-fS© 
i*©ffiM«mSfC«tt3ffiBB*iMW$n«^5*IC» 

jn^©«isij£-r5)j:a:*tniiiit?*5. 

[0 0 3 2] ^H©*fgWCctn«. XIB»Pg©*^BJi 
ICfcl^T, ^^^JCttttlSrSAWVy^K^^;^ 
£fflV>TfT5©T, ^l*©ct^«ffidtff A -5. 

[0033] m?s<D*xw\zj:ft& # 

5t? *^tci^T5 1 ^>^JWW©»*dJ<tO$ST*^. 

[0 0 3 4] *-t©*|8lfifcJ;tl«» x-^a«*S« 
^©a^^+IW^jfeScc+^iftfttJt^JLT^b^it 

[0 0 3 5] HA©*f6Bj»c«j:n«, «r«^^ra-©^ 

[0 0 3 6] m%(D*%m\Z£?M. m&<DSAVr?y 

*54UT%, ±Ki^-©^*?lJ*t|S;jg$nfcX-i';^ 
©ft n*»© S AWT y^Y7^)V^> tCiiViTfflH^ 

[0037] m-t(D*mw\z£n\£. gmmmm&o 
>$>>bmm&tgn\z&.»-$tiz>. *ix, r.©igi8:©^w 
^jfe»«^©^n^ic#^-r5«t«flo««tjSfe^wT-5ffi 

•5. 

50 [0 0 3 8] ^+-©*fEBJ(Cj;n«> ±|B^+©*^ 


9 

BJJtCfcHT, #£#^J©l*ffi£SAW-?y?F7^ 
^fcE^TfrS©-?, 34#©ck^tfcm#frA*. 

[0039] m-+-<D*&wzj:n\z. ±bjb+©*» 

r©n-;fc;Wi»»©3Efc£5l3rr£i>J£ 

[0 0 4 0] »+=©*RWtej:ntf, sifg^^tt^ 

fTCX^* h/l4H&Mt©£B4bPB&n*. 

[0 0 4 1] J8+Bs©*aswic±ntf, ±3535+=©* 

»!HIC*V»T. #5l^©ftUl*SAW7»yfl«7^;V 
[0 0 4 2] ^+S©2(E^WtC«tn«, ±6*+=©* 

[0 04 3] 

kt. **w©»a«**«*igmc*'^vi 

[0 0 4 4] jdtfll 
0 1 fctt, *Xn©OT&Jt)KM££tf.&flF**ai©f9F 

fc, *WWrjBt»6*m>«WIH " 1 5 (=3 2 
7 6 8) ?y:/©fi£**rl/TV>*. -5"LT, ^-fl^H 

©»jc«iD3T&nTv^-?-n-?n©«F#tt, v»mt> 

*©>ffc»r*©tt>fe*HWIfc'&A/eVJ*. d©4*«ffiF* 
?U©«$tt2 "5 (=3 2) ^y^T?»0, £«F^fifc 

[0 0 4 5] *3fcK«fc*V»Ttt, C04MMH»9|]8«WF 

0 2 4ffiBfifc£©Tfc£. Blfc*3ftTV» 
f^l £«»©* fclW&JWBBSn, 1 2 8 0 0?? 

3#BRrM#B©^w*ara*wen2 2 a 0 o# 

B, 2 4 0 0 OSBicBBSttT^S. Nfi, Hllc&l) 

[0 0 4 6] £©!**. 1*B£2#B£©#*«F#*I 
©l*WWHtt6 4 0 0f l yP'ttiS£ft?>, 2#B£3# 
Bt©»*W*W©^nMIKtt9 6 0 OJ-y^m^tts. 
D, 3#Bt4#Bt©«f^^J©^KMfil«l 6 0 
OT-vTimizfcO* 2#it3#lO#ftWJ||©ljf 


(6) #M¥8-130 526 

JO 

WW»5«9 6 0 0f»^ffiSt!S:5. 
[0 0 4 7] — BHcH«fc**tlTV>*a:5fc, 
BBfcfcfLTtt, MH»©ftH»6 9 6 0 Ofy^lfcl 
»©<»3MHWlJWE«an. 1 4 4 0 0fy^lt2# 
B©1»*1WlW«eB*ttTV»*. -f-l/T, 3#B©# 
jeW*W#*n-Wl2 2 4 0 0#B, 2 4 0 0 0#BfC 

[0 0 4 8] '©*§£, l#B2:2*B&©Wftfre?| 
©l5MWBS«4 8 0 0?y:7fflMSifc?), 2#B£3# 
10 St ©*Sff*?ll©iemNHItt 1 1 2 0 0f77ffiai 

[0 0 4 9] I" *JWM!fc:fe^Ttt, A^IC^f 
LT, 64 0 0, 9 6 0 0. 1 6 0 0 £ V> 5 l$MWB© 
/I*— >**«DiSTSftT*5 0, BACttLTti. 4 8 

0 0. 1 1 2 0 0 £V>3IWBWH©/t*--->*«»IDST 

[0 0 5 0] Jfcfc, 5«HT?»C©»««WW©IHffl* 
^ ff"5. :MEB«fc*V»TW««&;rfctt«F*©£#:©* 
fflfcff 5 ©■?»£<. *-*lJ:Dgfr>ft3©*«flreai© 

g«£«rt«T£j£U&tt#*5!!£©«MS** 

1W5fc:3V»T©*ffiW«StS©T» £fSttl©gl&£*l& 

[0051] c©i*jitfwi«iiwj-r*fc. 
^w©4wanii«©«aE*tffton*. Ei2tctt, 

30 ^©5fifti£^Lfc^77©*a:B*«^nTVi*. ffiBB 

^^©tr-^©^rarais«. tt&tt**i©i«nnM2:« 

1 <&*©•?-» tr-*tt©iswwB£aijrrn«, 

»*W©»WWIII**»ifc;riK:&«. *l/T. £©# 

«&i»mmM&. ABfc«DST6nfc±ei9iii]WB. 

6 4 0 0. 9 6 0 0, 1 6 0 0 <?y7) tV^^rMW 
B©^— >iJttfcT -5 ©•?**. W, £©Jti&©« 
9 6 0 0. 1 6 0 0. 6 4 0 0 £V>-5^->T"b 
A A ©±B^ > t ra— T* « fcJLttT C t ttff 5 £ 
Tf"b*V». *W1 H©tt«36»6©WJfc«F^«3j>6*ffl 
40 an**. -*{C?F3t^&T*S. WBCLT. 1 6 
0 0. 64 0 0, 9 6 0 0 fcV>5/^— >t>AJSJ*C»5 
t*l»fr5©T*-5. 

[0 0 5 2] c:©«fc5tUT, #J£1WJ©P?ffflWBat 

^mansa:, ^©iinmH©^^— xzjcotm© 

^B*iT^, ^©^fWWd©/t^->i'a*r-5«^© 
*3&t#B-r**#tr. C ©#56/1^- > C * ^T»S tc 

iHiDfiastiMtr-^ll -€-n4?n©RR:»JS: 
50 -r*Wr«BB©/^->fcT*B*fflan*«Bffl* 

nrn 
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11 

(tiMtf-i') {g^K^ti*©-?**. mxu. mm 

[0 0 5 3] £©«fc5K:, *n&M<Dj]mz£tui, § 

*ffc©fc*fcfflV>&n*Op t i c a 1 Orthgo 
nal Code («T. OOCtP?^) ®^j£»C«tO 
£©«©#<#XT&«. COOOCICOWH 09*. 
«, F. R. K. C h u n g, J . A. S a 1 e h 
i, and V. K. Wei, "Op t i c a 1 O 
r thogonal Codes :Des ign, An 
alysys, and Aplications" , 
IEEE Trans. Inform. Theory, 
vol. 35, NO. 3, May 1 9 8 9^, 
J. A. Salehl, "CodeDi v I s i on 20 
Multiple-Access Technique 
sin Optical Fiber Network 
s-Partl rFundamental Princ 
Iples" fc£fc|E*SnTH4. 

[oo5 4] m, ±.mmmm\z&^T\*. mmummo 
[0055] iwa<F*Wbai©^sn*jjf£©ff* » 

**J», OTAtf&ffi£Wfc*l:rTfc<. MBIT?*** 

[0 0 5 6] *SOt«fc*V»Ttt i ffiMSSteif 

©±3fc*j£©fc©Tt>rt»*:bfc^tft, flAtf, saw 
Ty^H7^;^S:^*jiffl-r-6©dS#aT*.S. SA 

[0 0 5 7] 5SJ6092 

±mmmm 1 k*i>ti& *j§#fc#««F^3Rj!i©ji^ 

*l*IWMI«©/X^->««»5aT, £©«rlHJIBHKJ:o 

t. v>t»tf»©*»jetfofc. ±en««©aE» 

3l*««JW:*J:5K««anTV>*©T**. 
[0 0 5 8] cntC«toT> fcJSHSfclttgflF^JlJWB* 


#M¥8- 1 3 0 5 2 6 

**©»*« kirs nr. mx\& 1. 5«*mo 

[0 0 5 9] JUMSICtt. tjlSMCfiVitlt 

S AWV y ? )V9Zf<D*mm*m^ZZ. t \££~, 
T, 4ft««©ffiH^;PX5U*»*. -fcLT, 
JiJt*t?ViT, »)feW^W©«ffl«JB**»6*it«tT 
**. £©*©fcffiH/W*WJM^*ny*ftj|4U 
C CO * p y ^ ftgj |c j; -3 T#Sjk$ U 
x-* ©S^fffcti* ©Tab s. 
[0 0 6 0] £©«fc3fc, #*0W!2fcJ:n«. _hgg£ 
ttW l ©l$raraiH©»£SAWX?«©ffl H*t-5I8 

a«, mc^D«/^©am, *j:ix^©«»!^WT^air 

[0 0 6 1] #ENM3. 1 

SAWV.y^H7^;V^©3gffl*«*LT^fc. OTA 

£3¥tt 1 5 0#fi#^4 0 B«fX*||tt 
(¥j£6fp9£ 2 0 H) 0i±AftK ttri*3*£, 
r#tt*H«Vyx>*:7*;J^©fiai«g*IE&l , £ 

3M£«U S94-47 (1 99 4-0 9) ; Jflfc;' ffi*3 
Bane A- M, m=f- *. rsAWfUT* 

JBU&MLANASSftMb , (g^S*SST9 4 

-19 (1994-0 6) lC.fc-5. t(OSAW?7f H 

tLav»fc». *«©tt«*<fcfcjtiiwiiT**. 
[0 0 6 2] l*»u ffiWH*tb*ff5»» K£sm:v> 

*«F*©I06WMI KT^ft H t V> 5 MUWft -3 fc. 
[0 0 6 3] *ft)K|f 3. 1 fc*V>T& ttH*V«£ 

B©**«*«j«*#«E-r«»^. +^«»*©a&* 

« V fc S AWV ^ K7 W ;P^©^«»*KH«E«« 
Sib, BflWWK*W**Ma*t»*'b©T»*. 

[0 0 6 4] i3Clt *3Mt«R:J:**tt*«fflLfc 
8*«OSAW7j»f F7^M1 0, 12, 14© 

3«©SAW7yf=-H7^;^l 

o, 12. i 4c«*anTts«. fnfncDSAWY 

yfH7^M10. 12. 1 4{ctt-€-n-? r nS^^^ 


13 

j)v*pio. 12, 1 4\zwtfe-znT^znmhm\m 
[oo6 5] *nmwz. wz&^xu. &mmm\z* 

[0 0 6 6] fit, *m&W3. 1 lc43^T«f®«fc 
f K7^M 10, 1 2, 1 4ft«*TV>-5Z:iT* 

w**©«*ffcg»sn*. *ut, *n*n»*rr* 

0, 12, 14*«. #£««*©*!»]«»»***«©« 
*fc»LT*BMMiiftfT3. ^0«t3iC, *IHIM3. 
1 C<tnH I*fflSAWYj»fH7-fMtiATV> 

[0 0 6 7] 51*6083. 2. 1 

a*, i»t«.«*tjw«iitit — *©i»fc-r* c t 

0, <£1M 2 <h mttoaAfcJ: 0) *IWftiR-5 it* 
£^tc-r 5 §{t«©«j£ft3e,tcflSBfc ! fe©.!: 

[0 0 6 8] HSfiWS. 2. 2 

ft, ±8B*js^3. 2. ik*v>tw:, &mmm\zmK> 

ST6nTt»*W^*J«i, -hI2ftJfi0l3. 1 
*-tt^nj|ft5fc©-C<&ofca*, H— ©«F**Hlfc*-* 

z\<D£5ts;m&i.zmm-rn\i, ±T<Dmmmzmr>mr 

[0 0 6 9] 3U*0»I3. 3 

SAWYyf h'7^M10, 12, 14t;:&5t$ftT 

«tcH— ©^©ftKjrr*©*)*!?^-?**. roi5 
ic, ^-©^^jat&^snfcSAwv^K:^^ 
*tfflv»fc*flM«o*5M(|jjfcH3ft«H4 fc*snxv»*. 
[0 0 7 0] ■4.lC*JShTV»*Ji'5fc, H-©«W* 
?9A GSflM&Ate#j» **BBe*nTV»*SAW^ry? 
K7^M2 0, 2 2 tt*©+j£>«Wk««* fitl* «t 

BlZftfo) WB6SnTH«SAW7s»fH7-fM2 


(8) 4MW8- 1 3 0 5 2 6 

0,32 fe*cD«f»ii>ii«»««i>urn*±5ic«jesn 

±GHJtM3. littUfcD, r©±5tc|BI- 
©^S^JCtJ^Tfe+^Wiftft^a^SSAWVy^ 

^©1>4V«*iC39»««K«kD«fl:Ufc«**C"b, H-© 

iff* *W ft * V»ftt#© S AWT »j<?\f74)V2 \Z 

J:oT*BI«»*!it«ng|Bta:*»*ft*1-* , bOT 

[0 0 7 1] £J6W4 
10 ±8E£$I0S3. lfcfcHTtt, «ftfflSAWY.>?h'7 

■IttWKioT, «««^ft+m««*©««fc3g 
[0 0 7 2] ±B©«k5fc#b£ftgffi8«)&« 
fc, -» fcMJHEfll K «k S S AWT y f- H 7 * ^ ©* 

[0073] «jawbfcJ:*«t>'C!'««*© , i"n 
20 ft*Mrr*fc»fc. **Jt«4Tttn-*;W58Jg««» 
ft«3E-r*artt*»*5Bifl#6KJ:t>T#3lESn, ttttS 
ftTt>S. Ep-fe, lIJJ&ftMft 1 - 1 2 3 5 1 6 

4)\,9<DummmmiEmi «*«*us9 4-4 7 a 

9 9 4-0 9) «\ tin**?. UU±rt¥P^, r#{££Rf 

»77?K7-fM ©ia««^«iEStcwr^w^j x 

2 7 3 ®HWX*m9t4i*& 

(1994-07) fc»uv>. a-fjMtmm 
50 £©n-:fc;!^«H«ft©X£*Sl*ttttWfcfU 

ear. &tbz>mm&m%n-Jjfr&mm& 

mz&$£?z> rticio *fflTft 4. 

[0 0 7 4] H©«k3fc, **««|4fc«tntf, SW© 

h;H£«3ifli««©««s*©«-T^a©ffiBiJ» 
*»tt*«toSfaEft5isi-r*ti}8«T**. 

[0 0 7 5] £11015 

9 h/Mt«a«C*lt**«toEr«cft*-r»a«ft*b 
[0 0 7 6] «««lr*tiT. 2Htsn«'«*f s -i'«: 

«f-9«±*4 o <c«fc o, h)wmmmz&mzn 

S4 HCfcO, «*ft©Jlfe*RF«^lC**«n^9 

50 <&X^^h;Ht««4»ftD-y-fX7>7*T?*i*Ufc 
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* 5 1 !c«tDffiM7&i£e>n, mMmMmzn*. 

[0 0 7 7] ^f, jgfgfflTT.^ h;Hft«rtg*|©4> 

'bfflmm^n^nommm \zr^n^nmm>m\zm 
ft. cut?, *&nttik#sji&:&fc«, 

{4, h;WMRflH»***W?n 
tiSfc*, ft£©^£»iRWtc£«-C£, *-© 

■r*fc», *js»***toaLT, d-juwmwso© 

»«»****fl:a'tt*tt*»fft)n*a6tf. £©n 
-*M>9tmm 5 0 ©5!««fe»*s«SEIS3gMirffi^c: t 

[0 0 7 8] 

MM! ©36*] £t±afc'<&J:3fc, m-©*5SW<c«fcn 

[0079] »^©*58Wfc«tntf, ^-©*iew©«t 

[0 0 8 0] jgH©**Wfc«ttl«, SAW7yfH7 

[oo8i] »BH©**wcj:n«. AttsfPHnare 

fflVi«g i ^^;HHl©»l«)&««tD**fcfT^*x^ 
fft. 

[0 0 8 2] SfSH©#5fcg3fc«ktttf, SAW7yfH7 

*SiaT# * t v» 3 gftSfc^T ft . 
[0 0 8 3] mA©*^WtC«ktl«, -r-^jS«^JI^ 
oT^ftfcfe, a etc, »ft*#HJ*?lftfflt»*^ir* 

/Mii©£MB#*J:9*JticfTX.«;t'<? hJWtSfcSMtcfc 
[0 0 8 4] ^-t©*^tc«tn{i, *w*aatifc«i» 

•5&*s*-$-ft. 

[0 0 8 5] JBAO**Wt«tntf. H-©tt**?U** 

»T&*rei>**:*," IBBfr^a^fe 
ft £ frs 5 ** ft. 
[0 0 8 6] *7i©*BiSI;:J:tttf, H-©tt**ai*« 
Rjfcfcn, +*««fc«)Jlft*Wfc©SAWVy^H7 


(9) #I¥8- 1 3 0 5 26 

[0 0 8 7] *f+©*»IJifc.fcntf, §««*««»© 

20 [0 0 8 8] — ©*»WKin«. SAWYyf P 

[0 0 8 9] JS+-©*»MfcJ:tl«. ±K«+©*« 
9iC*^T. SAWTyfl<7-fMOiWWII**«)l 

c©n-*ji,Hs*©»t«i3rr*«r* 
^**D-*;i/^ii«©«ffi*attWicfijfflbT^^i7 

[0 0 9 0] JB+=o*»iflirj:ntf, 
a? ^&#©&fcftX^ hJWHMreifcsfc** wo 

h;U&tta«©#«fc#B6*lft£V>"524* 

[0 0 9 1] SH-ra©#SB9§fc«fc*ltf, ±IBS+H©* 
SWHCfcHT. <MMHtCE)Mttl«SAWT9^K7^A- 

*£ffl^Tfr3©T, »*©J;VMftaW*fT*.*iV>5» 
*£*-fft. 

[0 0 9 2] »+SO*SS9ifc«t*l«, ±SES+HO* 
50 SSBJltC&HT, S AWT H 7 W © *W^ft»© 

•5. 

[0ffl©«!¥&Jft9§] 

[01] *»"»©ffMftiOt«IK:*^Tfflv>6n*«H* 

[0 2] ^tt09fc*lt**H«^©3S««jbS*t-^7 
40 :7©«l5£0T&ft. 

[0 3] &JKM3. 1 lC:fettft£«g«©&#©SAW 
YyfH7-fM10, 12, 1 4 ©8B#*§Jj£0-C;fc 
ft. 

[0 4] *J60!I3. 2. UC*ltftS©S«©«»©S 
AWV^f K7>fH 2 0, 22, 2 4, S«3 0, 3 

2. 3 4 ©8B#«fi£en?ifcft. 

[0 5 ] &)tfll 5 fciStfftX*? : "^MWimoil 

fld^<t^s^«©«fiic**-r«iiS0T*ft. 

50 1 0, 1 2, 1 4 , 2 0 , 2 2 , 2 4 , 3 0 , 3 2 , 3 
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